Thermalization of subexcitation electrons in solid water.
We present the results of our Monte Carlo simulations of the slowing down and thermalization of subexcitation (E less than 7.4 eV) electrons in solid water. The scattering cross sections used in the simulations were obtained in another study from the analysis of electron-impact experiments performed on thin ice films deposited on a metal substrate at 14 K. The procedure by which these cross sections were determined is tested with our simulation code and is shown to be satisfactory. We find an average electron thermalization distance of approximately 13 nm, which is larger than what is usually assumed (2-7 nm) in models describing the diffusion-controlled track reactions which occur after 10(-12) s in irradiated liquid water. As for our calculated average thermalization time, it is of the order of 10(-13) s, in good agreement with experimental observations. To show the progression of the thermalization process, we give the distributions of slowing-down distances and times obtained for different stages of this process. The possibility that the subexcitation electrons undergo a dissociative attachment to water molecules is considered and its consequences on the initial yield of various chemical species are discussed. In particular, this dissociative attachment could provide a new explanation for the origin of the unscavengeable initial yield of molecular hydrogen.